Abstract. We investigate upper plate stressing during the earthquake cycle in a subduction segment, using three-dimensional (3-D) elastic models to address the effects of strongly heterogeneous coupling along strike of the interplate interface. We show how heterogeneity controls the locations and mechanisms of seismicity in the upper plate. Oblique subduction segments, two from the Aleutians (Andreanof Islands 1986 and Rat Islands 1965) and one from Indonesia (Biak 1996) are studied. All examples of upper plate seismicity from the Aleutians represent events occurring toward the beginning of a new cycle, while in B iak, Indonesia, the examined events occur both toward the end of one cycle and the beginning of the next. In the majority of cases studied, the location and mode of the upper plate seismicity are consistent with space-and time-dependent stressing as predicted by modeling. This confirms earlier observations that seismicity in the vicinity of large/great subduction earthquakes (toward the outer rise, at intermediate depth, and now in the upper plate) depends, in an interpretable manner, on the stage in the earthquake cycle as well as on distribution of coupling along the interplate interface.
Introduction
Studies of seismicity near subduction margins, in the outer rise as well as at intermediate depth Ruff, 1983, 1988 In the work reported here, we examine such earthquake cycle, asperity, and obliquity effects in the upper plate. This is done through studies of seismicity in the regions of the Andreanof 
Examples of Upper Plate Seismicity Convergent Margins at
We present three specific cases of upper plate seismicity associated with the subduction earthquake cycle.
Andreanof Islands, Aleutians
The May • 
Irian Jaya, Indonesia
The February 17, 1996 (Mw = 8.2), Biak earthquake ruptured at least 270 km along the New Guinea trench, the event being a thrust in a zone of very oblique subduction with estimated relative plate motion of 13 cm/yr. A tectonic map of Irian Jaya with the New Guinea Trench in the upper right hand comer is shown in Figure 3 [from Puntodewo et al., 1994]. The map includes Biak Island, most devastated by the earthquake. As for the other regions discussed, in the Biak area there is a discrepancy between the plate motion, very oblique to the New Guinea Trench, and earthquake slip vectors (short arrow), closer to a direction perpendicular to the trench (but still oblique). This is illustrated in Figure 3 We incorporate an isolated region of high slip on the thrust interface (an "asperity"), indicated by the dark shading in Figure 5 . The dip angle of the subducting slab, 0, the direction of obliquity from the trench-normal, •, and the downdip width of the seismogenic thrust interface, W, are also shown. All of the seismogenic width slips during the simulated event, though by a spatially variable amount. We attempt to model the effect of greater slip at asperities, where there may be presumed to be a higher degree of coupling between the subducting and overriding plates, while the remainder of the thrust interface, which is less coupled, experiences less slip in the main event. (It is assumed that the less coupled part slips aseismically or by low magnitude seismicity during the period between large thrust events.) This is simulated by applying slip of magnitude D on the asperity on the thrust interface and calculating the slip elsewhere on the seismogenic interface so as to assure that there is no net coseismic change in shear stress there during the rupture. Hence the thrust interface is modeled as "freely slipping" outside the asperity zone. The amount of slip is found to diminish rapidly from D as we move outside the asperity zone, and the slip distribution tapers to zero at the downdip edge of the seismogenic zone. Details of such modeling are given by Drnowska et al. Figures 10 and 1 l a) . However, the decrease for the SE-NW striking plane (as proposed by Cormier [1975a, b] ) is less in the same region than for the alternative, and a plot using an f = 0.8 (perhaps justified by pore pressure relaxation given the 10 year period since the main event) actually reveals a very modest increase 
